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Despite the fact that national, state, and local policies dictate we do everything 
within our means to stop the draining and filling of wetlands, 117,000 wetland acres are 
lost every year in the conterminous United States. Compensatory mitigation sites are 
created to offset the impacts of wetland losses. This thesis examines the ecological health 
of a compensatoiy mitigation wetland site, constructed by the Montana Department of 
Transportation in Lawrence Park in Kalispell, MT.
The Lawrence Park Mitigation site, created in the sununer of 1996, was used as 
compensation for the widening of US Highway 93, from the town of Somers, to the city of 
Whitefish, in the Flathead vSley of northwestern Montana. This construction included 
adverse impacts to wetlands, and therefore required a Section 404 permit. The issuing of 
the Section 404 permit was contingent on the construction of the Lawrence Park pond 
adjacent to an existing wetland.
Although the design of the pond was well planned, the planted vegetation along the 
edges of the pond died within a year. As of spring 1998, there has not been a replanting of 
vegetation, as is required if the ecological functions to be performed by this compensation 
project are to be met. In addition, no monitoring by the Department of Transportation or 
the Corps of Engineers has occurred since the completion of the construction.
Based on the University of Montana's Riparian Wetland Research Program's Lentic 
Wetland Health Form, the Lawrence Park Compensatoiy Mitigation Project is currently 
rated as "unhealthy ". This rating is due primarily to Üie lack of shoreline root mass 
protection and shrub and tree establishment as well as the disturbance-caused invasion of 
undesirable herbaceous plant species and noxious weeds. Although the site lacks shrubs, 
some willow, alder and dogwood shoots have begun to emerge in a few microsites.
Such regeneration is cause for optimism. Since the pond's water level appears to 
have stabilized, maintaining the same level throughout its second year, the establishment of 
hydrophytic shrubs and trees now has a better chance of succeeding (an initial drop in the 
water level has been blamed for the death of previously planted vegetation). Although 
regeneration is occurring naturally, replanting wetland shrubs and trees would greaüy 
speed the recovery process by binding the shoreline and slowing the invasion of 
undesirable plants and noxious weeds.
It should also be noted that even in its current unhealthy state, numerous wildlife 
species have migrated from the adjoining wetland site into the constructed pond. The 
regeneration of shrubs and trees along the pond will represent a diversification of the 
vegetative species present which directly increases the potential for a commensurate 
increase in the diversity of wildlife species using the wetland.
The Parks and Recreation E^artment of the City of Kalispell has plans for. 
revegetating the site this summer with willow, alder, and dogwood cuttings from the 
adjacent established wetland. Proper monitoring, including the recording of which species 
thnve as well as which species may be susceptible to human disturtence and wildlife 
browsing, needs to be completed. Two years after completion of the project, a monitoring 
plan still does not exist. Only with such monitoring can adaptive management actions be 
taken to compensate for die-offs and over browsing. Monitoring of the Lawrence Park 
Compensatoiy Mitigation site is not only a legal requirement of the Section 404 permit, it is 
a necessity to insure the site's future ecological success.
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INTRODUCTION
A full decade has passed since former president George Bush declared his support 
for a "no net loss" federal policy regarding wetlands. Yet between the years 1985 and 
1995 total wetlands within the conterminous United States declined by 1.2 million acres. 
Although the annual average rate of loss for this time period represents a sixty percent 
reduction compared to the rate of loss between the 1970s and 1980s, less than half of the 
estimated original area of wetlands in the conterminous United States remains (Dahl et al. 
1997).
Many Federal, State, and private wetland restoration, rehabilitation, and creation 
efforts are currently underway. Wetland restoration activities that convert uplands to 
wetlands are contributing an estimated 78,000 acres per year to the wetland total. Open 
water ponds, now totaling 5.2 million acres, have doubled in acreage since the 1950's. 
Restoration efforts, coupled with the development of water retention ponds and small 
residential lakes, contributed to this increase. Although 78,000 acres of wetlands are 
constructed each year, there is still an annual net loss of 117,000 wetland acres (Dahl et al. 
1997). So the fact remains that losses, while slowing, still outweigh gains.
Currently, only about seventy five percent of Montana's original estimated wetland 
acreage remains (National Resource Council 1992). However, certain types of wetland 
ecosystems found in Montana, most notably prairie potholes, have decreased to a third of 
their original acreage (Hansen et al. 1995). In arid regions like Montana, the loss of any 
wetland is bound to have far reaching adverse impacts to wildlife and stream health. Yet 
we continue to lose wetland acreage while national, state, and local policy dictate we do 
everything within our means to stop it.
A 1990 Memorandum of Agreement between the U.S. Environmental Protection 
Agency and the Army Corps of Engineers established that any dredging or filling of 
wetlands, pursuant to Section 404 of the Clean Water Act, must use "mitigation
sequencing" to achieve the "no net loss" federal policy regarding wetlands (U.S. Army 
Corps of Engineers and U.S. Environmental Protection Agency 1990, cited in Berger 1991 
^nd Pierce et al. 1994).
Mitigation sequencing requires an applicant for a Section 404 permit to follow these 
subsequent steps: first, the applicant must look to avoid any filling of a wetland to mitigate 
the impact of tiieir project. If impacts cannot be avoided, they must be reduced or 
minimized through modifications of the project. If all practicable modifications have been 
pursued and the project will nonetheless result in the loss of wetlands, the applicant must 
then compensate for such a loss. Compensation by replacing wetlands through restoration 
or creation is permitted only as a last resort. (Berger 1991 ; Kusler and Opheim 1996).
Since most highways in Montana follow a water course, much of the maintenance 
and expansion of highways by The Montana Department of Transportation involves 
adverse impacts to wetlands. As part of the mitigation for these impacts, the Department of 
Transportation has created numerous new wetlands. Such creations are meant to offset the 
losses incurred from construction and comply with both Section 404 and the "no net loss" 
policy.
Although many of these mitigation wetlands comply with the letter of the law, their 
ecological value is dubious. Many ecologists would argue that the ecological functions 
served by a forested riverine riparian sffea cannot be adequately compensated for by the 
functions offered by a shallow pond. Most wetland restoration and creation efforts in 
western Montana involve the creation of just such ponds. From a construction standpoint, 
ponds are the easiest wetlands to "create". In addition, such ponds are prime waterfowl 
production areas, hence there is often funding available from various private and non-profit 
sporting groups to assist in defraying the costs of construction.
Even though ponds are relatively easy to construct, there is often a high rate of 
failure involved in the creation of wetlands associated with such ponds. A 1994 study 
conducted by the Wetland Training Institute found that many of the mitigated wetlands
constructed by the Montana Department of Transportation were serving little  ̂if any, of the 
ecological functions they were intended to replace (Pierce et al. 1994). Many projects lack 
definitive monitoring programs, even though receiving an individual Section 404 permit as 
part of the National Environmental Policy Act process requires one be in place before the 
permit is issued. In addition, the Corps of Engineers lack adequate staff to conduct follow- 
up inspections on mitigation projects to insure that the mitigation has been successful and 
that the wetland is, in fact, functioning.
The US Highway 93 reconstruction, from its original two lane highway to a four 
and five lane highway, was completed from the town of Somers to the city of Whitefish in 
Flathead County, Montana, in the summer of 1996. The Grandview JNorth segment of the 
reconstruction, starting at milepost 117 just north of Kalispell and including the 
construction of a new bridge over the Stillwater River, had direct impacts to 0.73 acres of 
roadside wetlands. The mitigation site for this impact was constructed at Lawrence Park, 
located on the northern boundary of Kalispell. The site, which is an old oxbow of the 
Stillwater River that was used years ago as a disposal area for dirt, gravpl, and assorted 
street debris, providet) for approximately 1.8 acres of wetland restoration.
This thesis will review die evolution of wetlands legislation in the United States as 
well as identify the current guidelines, regulations, and executive orders that govern the 
mitigation, restoration, and creation of wetlands. A literature review of the durent 
approaches used in wetland restoration and creation will also be presented. The ecological 
health of the Lawrence Park site will be determined using the Riparian and Wedand 
Research Program Health Assessment Form for lentic wetlands and recommendations will 
be made not only to improve the site’s ecological functions, but also to insure that once a 
healthy status is achieved, it will be maintained.
WETLANDS LEGISLATION
A Brief History
The River and Harbors Act of 1899 afforded wetlands little federal protection. 
Section 9 of the act requires an Army Corps of Engineers permit for the construction of any 
dam, dike, or other obstruction in a navigable water or its major tributaries. Section 10 
requires a Corps of Engineers permit for dredging, channelization, excavation, or filling of 
a navigable waterway as well as for work performed on "other waters outside the navigable 
water that would impact the navigable capacity of the water (Environmental Protection 
Agency 1979)." While The Rivers and Harbors Act insured that water projects did not 
impede the navigability of waterways, it ignored the importance of wetlands for over half a 
century.
In 1968 the Corps of Engineers, responding to growing concern over 
environmental protection, expanded its permit review criteria to include fish and wildlife, 
conservation, pollution, aesthetics, ecology, and other public interest factors in addition to 
navigation. In the landmark case, Zabel v. Tabb. the U.S. Court of Appeals for the Rfth 
Circuit upheld the Corps of Engineers' refusal to permit a fill of eleven acres of mangrove 
wetland in Boca Ciega Bay, Florida, based solely on the grounds of environmental 
damage. The court's ruling judicially justified the legality of these expanded new criteria 
(Kusler and Opheim 1996).
The Federal Water Pollution Control Act of 1948 underwent such a thorough 
reworking in the 1970s, that thereafter it was referred to as the Clean Water Act. Many 
new amendments were enacted, including more explicit and environmentally conservative 
dredge and fill permitting requirements. The new permitting process would come to be 
known by its Section number (Section 404), which required compliance with guidelines to 
be developed by Ae Environmental Protection Agency and the Corps of Engineers. The
Section 404(b)(1) guidelines were created and adopted by the agencies and have undergone 
considerable revisions to date.
Although the Corps of Engineers had expanded it criteria for permitting, its focus 
still remained on traditionally navigable waters. The Corps of Engineers* definition of 
navigable waters was ruled to be incompatible with the definition contained in the 1972 
amendments. In National Resources Defense Council v. (Zallawav, the U.S. District Court 
for the District of Columbia held that Section 404 applied to all waters, including wetlands. 
Based upon this ruling, the Corps adopted new regulations controlling activities in coastal 
and inland wetlands for the first time and provided a phased-in implementation of these 
regulations (Kusler and Opheim 1996).
The implementation of tiie new regulations occurred in three phases. Phase I 
included all waters previously regulated by the Corps of Engineers under their traditional 
definition, with the addition of adjacent wetlands. Phase II covered the primary tributaries 
of Phase I waters, lakes with surface areas greater than five acres, and any adjacent 
wetlands. Phase III included all waters of the United States (see the legal definition of 
waters o f the U,S, in the next section) (Environmental Protection Agency 1979);
Executive Order 11990 was issued in 1977 by former President Jimmy Carter "in 
order to avoid...the long and short term adverse impacts associated with the destruction or 
modification of wetlands and to avoid direct or indirect support of new construction in 
wetlands..." Federal agencies were ordered to minimize the "destruction, loss or 
degradation of wetlands, and to preserve and ehhance the natural and beneficial values of
«
wetlands." The former prerident also issued Executive Order 11988 which was designed 
to discourage development in floodplains by mandating that all federal agencies "evaluate 
the potential effects of any action it may take in a floodplain" as well as consider 
alternatives to any such actions.
The Emergency Wetlands Resources Act of 1986 (16 U.S.C. 3901) was passed to 
offset and prevent the serious loss of wetland acreage in the United States. Section 401 of
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the Act (16 U.S.C. 3931(a)) requires the U.S. Fish and Wildlife Service to conduct 
updated reports on the status and trends of the nation's wetlands and deepwater habitats in 
the conterminous United States, on a ten year cycle. The most recent U.S. Fish and 
Wildlife Service report has concluded that, although the rate of wetland loss has slowed, 
the current rate of loss still outpaces wetland restoration, reclamation, and creation efforts 
(Dahl et al. 1997).
Current Federal Guidelines and Regulations
All relevant guidelines to the Section 404 permitting process can be found in die 
Code of Federal Regulations. Recognizing that "the direct disposal of dredged or fill 
materials in wetlands or aquatic ecosystems may destroy or modify habitats, increase 
suspended sediment loads and bottom sedimentation and alter hydrological regimes", the 
(Zorps of Engineers and Environmental Protection Agency now require that such adverse 
impacts be evaluated before granting a discharge permit (Environmental Protection Agency 
1979).
The actual 404 Guidelines are contained in CFR 40 Part 230. The Environmental 
Protection Agency’s stated purpose is "to restore and maintain the chemical, physical, and 
biological integrity of waters of the United States through the control of discharges of 
dredged or fill material (40 CFR§230.1(a))." "Fundamental to these Guidelines is the 
precept that dredged or fill material should not be discharged into the aquatic ecosystem, 
unless it can be demonstrated that such a discharge wiU not have an unacceptable adverse 
impact (40 CFR§230.1(c))." Clearly demonstrating the legislative intent of the 1972 and 
1977 amendments to the Clean Water Act, the Environmental Protection Agency states that, 
"from a national perspective, the degradation or desUnction of special aquatic sites, such as 
filling operations in wetlands, is considered to be among the most severe environmental 
impacts covered by these Guidelines. The guiding principle should be that degradation or
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destruction of special sites may represent an irreversible loss of valuable aquatic resources 
(40CFR§230.1(d)).”
The Environmental Protection Agency and Corps of Engineers were given the 
responsibility of regulating ALL waters of the United States; a capacious task indeed. Just 
tiying to define exactly what falls into that category is an undertaking. According to the 
Guidelines, the term Waters o f the United States means:
(1) All waters which are currently used, or were used in the past, or may be 
susceptible to use in interstate or foreign commerce, including all waters which are 
subject to the ebb and flow of the tide;
(2) All interstate waters including interstate wetlands;
(3) All other waters such as intrastate lakes, rivers, streams (including intermittent 
streams, mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, 
playa lakes, or natural ponds, the use, degradation or destruction of which could 
affect interstate or foreign commerce... ;
(4) All impoundments of waters otherwise defined as waters of the United States 
under this definition;
(5) Tributaries of waters identified in paragraphs (s)( 1) through (4) of this section;
(6) The territorial sea;
(7) Wetlands adjacent to waters (other than waters that are themselves Wetlands) 
identified in paragraphs (s)(l) through (6) of this section...
(40CFR§230.3(s)(l-7))."
The official Environmental Protection Agency definition of the term Wetlands 
determines whether a site is included within their jurisdictional responsibility; Wetlands 
means those areas that are inundated or saturated by surface or ground water at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands 
generally include swamps, marshes, bogs and similar areas (40 CFR§230.3(t)).
Some exemptions for Section 404 permits are outlined in Section 404(f) of the ' 
Clean Water Act. They include established and ongoing agricultural activities (such as 
plowing, harvesting, and cultivating), the construction and maintenance of irrigation 
ditches, and the maintenance, but not the construction, of drainage ditches (40 
CFR§230.1(f)). It is important to note that these exemptions are only designed for 
established and ongoing agricultural activities, and that most wetlands today that have 
escaped draining or plowing prior to December23, 1985, are protected.
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Many players, both public and private, are involved in the Section 404 permitting 
process. The Environmental Protection Agency, Corps of Engineers, and Fish and 
Wildlife Service were historically the three key federal players in the process. Here in 
Montana, the Department of Transportation is also an actively involved agency, based on 
its high number of requests for 404 permits. In addition to the varied players involved, 
myriad regulations, guidelines, and laws are interwoven into the process. The Fish and 
Wildlife Conservation Act, the Soil and Water Resources Conservation Act, National 
Environmental Policy Act, the Endangered Species Act, the Wild and Scenic Rivers Act, 
the Mgratoiy Bird Act, the Water Resources Development Act, the North American 
Wetlands Conservation Act, Federal Land Planning and Management Act, and of course, 
the River and Harbors Act all have overlapping concerns. Due to the multitude of agencies 
and laws involved, the actual 404(b) Guidelines begin with this cautionary note: "A
discharge complying with the requirement of these Guidelines will not automatically receive 
a permit (40 CFR§230.10)."
The guidelines state that, "no discharge of dredged or fill material shall be peimitted 
if there is a practicable alternative to the proposed discharge which would have less adverse 
impact on the aquatic ecosystem (40 CFR§230.10(a))." The term "practicable alternative" 
is a subjective one that shall be explored further in a later section of this thesis. The 
regulation also states that any actions subject to the National Environmental Policy Act will 
include the analysis of alternatives required for National Environmental Policy Act 
documents, which will, in most cases, provide the information necessary for the alternative 
under these guidelines (40 CFR§230.10(a)(4))..
The following four criteria will preclude 404 permitting if the discharge of dredged 
or fill material:
(1) Causes or contributes, after consideration of disposal site dilution and 
dispersion, to violations of any applicable State water quality standard;
(2) Violates any applicable toxic effluent standard or prohibition under section 307;
(3) Jeopardizes the continued existence of species listed as endangered or 
threatened under the Endangered Species Act of 1973, as amended, or results in
likelihood of the destruction or adverse modification of a habitat which is 
determined...to be a critical habitat under the Act...;
(4) Violates any ... marine sanctuary...; (40CFR§230.10(b)(l-4)).
The regulations further mandate that no discharge of dredged or fill material shall be 
permitted which will cause or contribute to significant degradation of the waters of the 
United States. "Findings of significant degradation related to the proposed discharge shall 
be based upon appropriate factual determinations, evaluation, and tests required by Subpart 
G (evaluation and testing), after consideration of subparts C through F, with special 
emphasis on the persistence and permanence of the effects outlined in those subparts (40 
CFR§230.10(c)).” Subparts C and D cover the potential impacts on the physical, 
chemical, and biological characteristics of the aquatic ecosystem, while Subparts E and F 
require the consideration of the effects on special aquatic sites and human use and health. 
The Guidelines further state that effects contributing to significant degradation should be 
evaluated on their adverse effects upon human health or welfare as well as on the life stages 
of aquatic life and other wildlife. The effects should be considered individually and 
collectively, and any secondary effects (effects on an aquatic ecosystem that are associated 
with a discharge but do not result from the actual placement of the material) shall be 
considered prior to the time actual permitting is granted (40 CFR§230.10(c)- 
230.11(h)(1)).
The Corps of Engineers' own regulations, while generally reiterating and 
overlapping the Environmental Protection Agency's guidelines, also include a more 
encompassing definition of wetlands and their importance to the public at large. The Corps' 
of Engineers' decision whether to issue a permit "will be based on an evaluation of the 
probable impacts, including cumulative impacts, of the proposed activity and its intended 
use on the public interest." The Corps further states that "most wetlands constitute a 
productive and valuable public resource, the unnecessary alteration or destruction of which 
should be discouraged as contrary to the public interest." Hence, the Corps of Engineers
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believes that the destruction of wetlands important to the public interest should not be 
permitted. Wetlands important to the public interest include;
(i) Wetlands which serve significant natural biological functions, including food chain 
production, general habitat and nesting, spawning, rearing and resting sites for aquatic or 
land species;
(ii) Wetlands set aside for the study of the aquatic environment or as sanctuaries or 
refuges;
(iii) Wetlands the destruction or alteration of which would affect detrimentally natural 
drainage characteristics, sedimentation patterns, salinity distribution, flushing 
characteristics, current patterns, or other environmental characteristics;
(iv) Wedands which are significant in shielding other areas from wave action, erosion, or 
storm damage. Such wetlands are often associated with barrier beaches, islands, reefs and 
bars;
(v) Wetlands which serve as valuable storage areas for storm and flood waters;
(vi) Wetlands which are ground water discharge areas that maintain minimum baseflows 
important to aquatic resources and those which are prime natural recharge areas;
(vii) Wetlands which serve significant water purification functions; and
(viii) Wetlands which are unique in nature or scarce in quantity to the region or local area 
(33 CFR§320.4(a)-(b)(viii».
One would be hard pressed to find a wetland that did not fulfill at least one of these criteria.
The Corps  ̂ regulations require that the "district engineers will consult with the 
Regional Director, U.S. Fish and Wildlife Service, the Regional Director, National Marine 
Fisheries Service, and the head of the agency responâble for fish and wildlife for the state 
in which work is to be performed, with a view to the conservation of wildlife resources by 
prevention of their direct and indirect loss and damage due to the activity proposed in a 
permit application (33 CFR§320.4(c))."
Permitting Decisions and Mitigation
According to a 1990 memorandum of agreement between the Corps of Engineers 
and U.S. Environmental Protection Agency, any Section 404 activity must use mitigation 
sequencing to achieve the "do net loss" federal policy towards wetlands (U.S. Army 
Corps of Engineers and U.S. Environmental Protection Agency 1990, cited in Berger 1991 
and Pierce et al. 1994). The general mitigation sequencing of Section 404 permitting is 
analogous to that within the National Environmental Policy Act process. First and
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foremost, an applicant must look to avoid any filling of a wetland to mitigate the impact of 
their project. If impacts cannot be avoided, they must be reduced or minimized "to the 
extent practicable" through modifications of the project. If all practicable modifications 
have been pursued and the project will nonetheless result in the loss of wetlands, the 
applicant must then compensate for such a loss. Compensation by replacing wetlands 
through restoration or creation is permitted only as a last resort. (Berger 1991 ; Kusler and 
Opheim 1996).
Once all relevant impacts have been analyzed, and alternatives considered, a permit 
application will either be:
(1) Specified as complying with the requirements of these Guidelines; or
(2) Specified as complying with requirements of these Guidelines with the
inclusion of appropriate and practicable discharge conditions...; or
(3) Specified as failing to comply... (40 CFR§230.12(a)( 1-3).
Subpart H of the section 404 guidelines suggests procedures for minimizing 
adverse effects. Actions concerning the location and composition of the discharge, 
appropriate technology, human use, and plant and animal populations are related. Since 
mitigation is the focus of this thesis; specifically mitigation that utilizes the restoration and 
creation of wetlands, certain passages are worth mentioning here. The regulations astutely 
suggest to time the discharge so as "to avoid spawning or migration seasons and other 
biologically critical time periods (40 CFR§230.75(e))." They go on to stress the 
importance of not destroying remnant natural sites within areas already affected by 
development (40 CFR§230.75(f)). Most germane to my purposes, the regulations dictate* 
that "habitat development and restoration techniques can be used to minimize adverse 
impacts and to compensate for destroyed habitat (40 CFR§230.75(d))" (emphasis added).
A dredge or fill project that requires an environmental impact statement has more 
than mere suggestions for mitigation alternatives. According to the Council on 
Environmental Quality rules, the record of decision shall "state whether all practicable 
means to avoid or minimize environmental harm from the alternative selected have been
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adopted, and if not, why they were not, A monitoring and enforcement program shall be 
adopted and summarized where applicable for any mitigation (40 CFR§ 1505.2(c))" 
(emphasis added).
Although the regulations state that agencies may provide for monitoring to assure 
their decisions are earned out, mitigation that is part of an environmental impact statement's 
record of decision "shall be implemented (40 CFR§ 15053)" (emphasis added). The 
regulations further state that the lead agency in an environmental impact statement record of 
decision shall:
(a) Include appropriate conditions in grants, permits or other approvals.
(b) Condition funding of actions on mitigation.
(c) Upon request, inform cooperating or commenting agencies on progress in
carrying out mitigation measures which they have proposed and which were
adopted by the agency making the decision.
(d) Upon request, make available to the public the results of relevant monitoring.
40CFR§1505.3(a-d))
After I made many requests to view the results of relevant monitoring on the Lawrence 
Park compensatory mitigation site (as pursuant to 40 CFR§ 1505.3(d)), the Montana 
Department of Transportation informed me that they are still working on a site specific 
plan.
Monitoring the Mitigation
In any dredge or fill program that requires an environmental impact statement, 
explicit responsibility for monitoring mitigation is placed upon the lead agency or primary* 
permit applicant. The responsibility for the monitoring of the Section 404 program has 
historically fallen upon the Corps of Engineers. According to Corps of Engineers 
regulations, "the district engineer may reevaluate the circumstances and conditions any 
permit... and initiate action to modify, suspend, or revoke a permit as may be made 
necessary by considerations of the public interest (33 CFR§325.7(a))." However, even 
when monitoring is mandated, the methods and means are not explicitly documented.
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According to Corps of Engineers regulations, 'the term monitoring will be interpreted as 
that oversight activity necessary to ensure that the decision, including required mitigation 
measures, is implemented (33 CFR§230.15)." Hence, monitoring is left to the discretion 
of an already overworked agency. Even if inspection of a recently created site confirms 
that mitigation measures have been "implemented", further monitoring would be necessary 
to substantiate that wetland functions have been established and maintained over time.
Although CFR 33 §326.2 states that, "the district engineer should normally 
coordinate with Environmental Protection Agency to determine the most effective and 
efficient manner by which resolution of a section 404 violation can be achieved," no 
mention of the allocation of resources to implement such a comprehensive task is offered. 
The regulations go on offering advice that, although logically sound, is fiscally and 
pragmatically impossible. "Corps employees; members of the public; and representatives 
of state, local, and other Federal agencies should be encouraged to report suspected 
violations. Additionally, district engineers should consider developing joint surveillance 
procedures with Federal, state, or local agencies having similar regulatory responsibilities, 
special otpertise, or interest (33 CFR§326.3(a))." The Environmental Protection Agency 
was already experiencing difficulties when the agency stated in it's 1979 Guide to the 
Section 404 prograiti that, "the public can aid in enforcing the permits issued by the Corps 
of Engineers ... which often has inadequate staff to discover violations. Thus, public 
"watch-dogging" may provide the strength to support the substantive requirements of 
Section 404 (Environmental Protection Agency 1979)." However, very few citizens are 
trained in the evaluation of mitigation compliance. Even if a problem with a mitigation site 
is recognized by a private citizen, the problem may originate from a faulty design standard 
or inadequate construction procedure written in the permit, and therefore not violate the 
permit's stipulations.
Congress and the courts redefined not only the Corps' permitting criteria, but also 
expanded their jurisdiction to cover every water body contained within the borders of the
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United States. These actions exponentially expanded the scope of the Corps of Engineer's 
responsibility, without a commensurate expansion in their staff or budgets* The 
monitoring of mitigation for projects permitted under Section 404 was not effectively 
structured.
In a 1991 report by the Florida State Department of Environmental Regulation, only 
four of the sixty three Section 404 permit sites reviewed were found to be in full 
compliance wiüi the mitigation requirements of their respective permits. The Department of 
Environmental Regulation also found that at the sites where mitigation measures were 
actually constructed, the ecological success rate of those sites was only twenty seven 
percent (Florida Department of Environmental Regulation 1991). Meeting the special 
conditions set forth in a Section 404 permit does not, by any means, guarantee the 
ecological success of the mitigation effort. Furthermore, sites deemed ecologically 
successful may not be reproducing the quality of ecological functions, or even the entire 
class of wetland, which they were constructed to replace.
In 1997 the Omaha District of the Corps of Engineers produced a draft copy of a 
manual designed to set guidelines for mitigation monitoring. Wetland Compensatory 
Mitigation and Monitoring Plan Guidelines for US. Army Corps o f Engineers, Omaha 
District states that plans showing each phase of the compensatory mitigation and the 
proposed dates of initiation and completion, including monitoring, should be included in 
the construction plan (Rabbe 1997). Monitoring reports should include information on the 
soils, vegetation, hydrology, and water quality of the site. Depressional wetland functions 
that should be monitored include the surface and subsurface storage of water, nutrient 
transformaticms and processing, organic carbon export, the maintenance of plant 
communities as well as food web support for wildlife (Rabbe 1997).
According to the manual, monitoring reports should be filed twice a year until the 
wetland has successfully met performance criteria for two consecutive years. Thereafter, 
annual reports are requested for five years. After a minimum of seven years of initial
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monitoring, the manual calls for additional biennial monitoring reports for the next ten 
years for palustrine emergent systems, such as the Lawrence Park site. Palustrine forested 
systems should require biennial reports for the neXt sixteen years (Rabbe 1997). Such 
measures, although lauded by ecologists, have not actually been implemented.
According to Doug McDonald, Project Manager for the Corps of Engineers in 
Montana, compliance inspections occur on only ten percent of the approximately nine 
hundred permits the Corps issues in Montana each year. Although a majority of the 900 
permits fall under the aegis of the nationwide permitting process and have no required 
monitoring, most individual Section 404 permits, approximately 40 a year (4 percent of the 
total permits issued) contain some form of required monitoring. Of these individual 
permits, approximately half involve compensatory mitigation projects. Mr. McDonald 
further noted that only four employees of the Corps of Engineers work in Montana and are 
available to inspect sites (McDonald 1998 Pers. Comm ). Sites as small as Lawrence Park 
do not get inspected; no safeguard exists to insure that the compensatory mitigation 
required to receive the Section 404 peimit is performing the functions it was designed for, 
or even that it has been constructed at all.
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WETLANDS MITIGATION
"It is axiomatic that no restoration can ever be perfect; it is impossible to replicate 
the biogeochemical and climatological sequence of events over geological time that led to 
the creation and placement of even one particle of soil, much less to exactly reproduce an 
entire ecosystem. Therefore, all restorations are exercises in approximation and in the 
reconstruction of naturalistic rather than natural assemblages of plants and animals with 
their physical environments." (Berger 1990, cited in National Resource Council 1992)
Ecologists recognize that duplicating an ecosystem requires reestablishment of both 
its structure and its functioning. However, the presumption that an ecosystem can be 
modified to replace another, different kind of ecosystem, or to perform in predictable ways, 
is at odds with current ecological understanding of ecosystem complexity. Instead of 
displaying rigid stability, ecosystems change from year to year and on rare occasions are 
dramatically altered by extreme events. Instead of being homogeneous, landscapes are 
mosaics, especially where dominated by humans, which is exactly where most mitigation 
occurs (Zedler 1996).
In the mitigation context, a permit to compensate for damages should include clear 
performance standards for both structural and functional attributes. Ecosystem structure 
defines the biome and habitat type of a wetland and is usually determined by the 
composition and density of vegetation as well as the amount, depth, and flow of water. 
Ecosystem functions can be defined as the activities or processes that characterize an 
ecosystem, such as persistence of vegetative communities, accumidation of biomass, or 
primary productivity. Four general functional categories have historically been used to 
describe wetlands: hydrologie, biochemical, plant conununity maintenance, and animal 
community maintenance. Other functions, such as maintaining site water balance, 
facilitating energy flow, supporting nutrient cycling, and maintaining species diversity 
could be used, depending on the goals of functional assessment (Brinson and Rheinhardt 
1996). Functions are useful in compensatory mitigation because they allow a better 
representation of the multifaceted nature of ecosystems than structure alone would allow
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(Brinson and Rheinhardt 1996, National Resource Council 1992, Zedler 1996). However, 
compensatory mitigation for damages to wetlands in the United States occurs largely 
without explicit site specific analysis and replacement of wetland functions.
Wetland restoration, enhancement, and creation projects can be classified into one 
of three categories: (1) Federal, state, and local government restoration projects that occur 
on public lands. Many examples of this class of restoration can be found on wildlife 
refuges, since such areas often have water control structures and are actively managed for 
specific waterfowl and wildlife objectives. (2) Voluntary landowner and land trust 
restoration projects that occur on private lands. Most projects of this type are financed in 
whole or part by wildlife groups (Partners for Wildlife, Ducks Unlimited, Nature 
Conservancy, etc.) or through the Wetlands Reserve Program. (3) Private and public 
landowner "compensatory mitigation" projects falling under the aegis of Section 404 of the 
Clean Water Act (Kusler and Opheim 1996). Many ecologists have noted that 
compensatory mitigation projects have been the least successful in achieving restoration 
objectives. An analysis of the reasons for this lack of success follows later in this action.
Mitigation is simply the avoidance or reduction of any or all detrimental effects 
arising from a given action. Mitigation need not, and often does not, involve restoration or 
creation of the same kind of wetland. Three broad issues dominate the selection of options 
fm* compensatory mitigation for damages to wetlands: (1) in kind versus out of kind 
mitigation; (2) on site versus off site mitigation; and (3) restored versus created wetlands 
(Kruczynski 1990, cited in Brinson and Rheinhardt 1996).
"In kind” mitigation means the restoration or creation of the same class of wetland, 
including its corresponding functions, that is being impacted by an action. "Out of kind" 
simply means the restoration or creation of an alternative class of wetland for the one that is 
receiving impacts. Aii "on-site" mitigation would require that the compensation activities 
occur adjacent to the permitted project, or at the very least within the same local watershed, 
while an "off-site" mitigation takes place outside of the impacted wetland's immediate
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watershed (Kruczynski 1990, cited in Brinson and Rheinhardt 1996). "Restoration” 
means returning an ecosystem to a close approximation of its condition prior to human 
disturbance, while "creation" involves the physical alteration of an upland area into a 
wetland habitat (National Resource Council 1992).
There is a prevailing philosophy among the wetland management community that 
"in kind" and "on-site" "restoration" is more desirable than any other combination of 
alternatives because the specific functioning of damaged wetlands is more likely to be 
replaced. Such a philosophy is a reaction to the higher risk of failure that accompanies 
"creation" and "off site" alternatives than an explicit determination of whether or not 
functions are being replaced. Regardless of which mitigation approach is pursued, many 
wetland ecologists suggest using reference wetlands as indicators of a mitigation project's 
success. Reference wetlands are defined as sites within a specified geographic region that 
are chosen, for the purposes of functional assessment, to encompass the known variation 
of a group or class of wetlands, including both natural and human disturbance-mediated 
variations. A wetland reference approach identifies reference standards from data that 
typify sustainable conditions in a region, thereby making it easier to construct explicit goals 
for the compensatory mitigation. Such an approach establishes a framework whereby a 
decline in functions resulting from adverse impacts or a recovery of functions following 
restoration can be estimated both for a single project and over a larger area (Brinson and 
Rheinhardt 1996).
The relative ease with which a wetland is restored is in large measure dictated by 
how easily the hydrology of a wetlmid can be assessed and restored or created. In general, 
it is easiest to restore or create estuarine wetland^ while groundwater-controlled shrub and 
forested wetlands are the most difficult to restore (Kusler and Opheim 1996). Ecological 
experience predicts that early successional communities should be easier to restore than 
climax communities. While a cattail marsh may be restored in one season, it will probably 
take several years, even decades, to restore a mature marsh that has accumulated peat and
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has highly organic and nutrient rich soils. Similarly, ecosystems dominated by short-lived 
plants might be more quickly restored than those dominated by long-lived perennials 
(National Resource Council 1992).
Many wetland ecologists feel that numerous mitigation efforts adopt a severely 
myopic approach. Wetlands develop and are maintained through time because of the 
interaction of the hydrologie cycle with the landscape. Because mitigation for losses to 
wetlands often comes at the expense of uplands, landscape scale evaluation of mitigation 
activities is essential, not only to understand their impact, but also to direct the location and 
type of future mitigation efforts. Such large scale considerations, although called for by 
ecologists, are rarely incorporated into mitigation efforts (Zedler 1996; Bedford 1996). 
Furthermore, the Corps of Engineers, Environmental Protection Agency, and Montana 
Department of Transpoitation do not have systematic information about the number of acres 
of wetlands restored, the types of areas being converted to wetlands, or the effectiveness of 
particular restoration projects.
Many studies have been done on the relative successes and failures of mitigation 
projects (Florida Department of Environmental Regulation 1991, Pierce et al. 1994). The 
requirements for successful restoration of wetland structure and function are often found to 
be unfulfilled. Many factors contribute to theses failures. Wetland ecologists point out that 
many wetland restoration projects undertaken as mitigation are, quite often, pooriy 
designed by individuals lacking multidisciplinary wetland expertise. If a mitigation is being 
performed on private land, landowners often prepare the least expensive and least time 
consuming restoration plan necessary to receive their permit. The owners and managers of 
mitigation wetlands are rarely motivated to complete the restoration or make corrections 
except those mandated by regulatory requirements (National Resource Council 1992, 
Mitsch and Wilson 1996). Additionally, the responsible federal agencies do not have the 
staff to assess the adequacy of restoration projects and do not require permittee monitoring
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of permit mitigation conditions for sufficiently long time periods (National Resource 
Coundil 1992, Mitsch and Wilson 1996).
Within the mitigation context, proponents of new developments are extremely eager 
to believe that habitat functions can be moved about at will.. It is not surprising that 
developers promise success and that considerable effort is made to promote com]Meted 
projects as successful. At the same time, there is little incentive, in the form funding, to 
evaluate projects independently. In particular, the funding needed to examine how 
mitigation sites function, and not just what they look like, is neariy always lacking. The 
Naticmal Resource Council offered this succinct yet trenchant observation on the state of 
compensatory mitigation: "Project proponents do not want to know, and regulatory 
agencies cannot afford to find out (National Resource Council 1992)."
There is still considerable controversy in the scientific literature over whether 
wetlands can actually be successfully created. Ironically, the more structural and functional 
goals incorporated into a mitigation plan, the harder it is to claim success. A permit w)iose 
mitigation requirements only stipulate structural criteria be met is much easier to fulfill than 
a mitigation plan that not only involves functional values but requires these functions to be 
in proper working order. Within a mitigation context, no incentives exist to set long term, 
high quality performance standards. Unfortunately, the lack of a long-term, far sighted, 
landscape approach is most often cited as the cause of compensatory mitigation failure 
(Kusler and Opheim 1996, Mitsch and Wilson 1996, National Resource Council 1992, 
Zedler 1996).
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CASE STUDY: LAWRENCE PARK, KALISPELL
A Brief History of Lawrence Park
The City of Kaliqwli has grown to encircle an island of wetlands known as 
Lawrence Park. Although a large portion of the park has undergone substantial 
environmental modification during the past century, much of the area maintains its natural 
integrity. The park has been the source of the city’s water supply since 1892. The site's 
operation transferred from private ownership to the city of Kalispell in 1914 following the 
construction of a reservoir on adjacent Buffalo Hill. The pumping station, which included 
a 20 by 24 foot well constructed over what had been known as Noffsinger Spring, was 
built 142 feet below the reservoir on a 2.5 acre site. The site was purchased from Wilbur 
N. Noff singer in 1915. Subsequent acquisitions increased the site's size to 20, 57 and 
finally 80 acres in 1939. In 1915 the future park's namesake, W. H, Lawrence, was hired 
as the water works superintendent (Kalispell Parks Department 1991).
W. H. Lawrence published annual Kalispell Water Department reports from 1915 
until his death in 1931. The exact date on which Lawrence decided to designate the area 
surrounding the pumping station a park is unknown, however, the name "Lawrence Park" 
first appears in the 1921 annual report. Noting that the water department had worked hard 
to clear the land of stumps, fallen trees, and underbrush, as well as construct a scenic drive 
loop, Lawrence was quick to add that such activities did not increase the cost of water 
service to the citizens of Kalispell: "The additional expense in clearing this land and 
protecting the river bank has been accomplished by our regular men, who have devoted 
their time to this work when not required in the operating and maintenance of our plant 
(Lawrence 1921)." Embarking on what would become his life's work, Lawrence 
promised to "endeavor, so far as possible, to protect the natural conditions, and most
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earnestly solicit the good will and co-operation of all in protecting the trees and shrubbery 
(Lawrence 1921).”
Subsequent reports documented his department's continuing efforts to maintain the 
recreational amenities of the property. The construction of picnic benches and tables 
among the birches in 1922 precipitated the appeal to "Come often and bring your friends 
(Lawrence 1922).” Noting that "any modem progressive city development, founded for 
the improvement of public health, should not overlook opportunities for the relief of the 
general population by means of forest recreation adjacent to the city," (Lawrence 1926), 
park improvements continued throughout the decade. Buffalo, pheasants and deer were 
raised ih enclosures within the park for the enjoyment of both citizens and tourists.
Today, raising tame versions of local wildlife in enclosures, as well as clearing 
shrubbery and dead wood from the riparian area, are not considered practices consistent 
with protecting "natural conditions". Though Lawrence's development and maintenance of 
the paik would be considered anthropocentric by today's standards, he cannot be judged 
too harshly as he did not have the benefit of today's knowledge and perceptions. When 
nature exerted her full force upon the park, as was the case with a flood event in 1928, 
Lawrence considered such events disastrous. The flood caused "much damage to our 
roads, drives, shrubbery and lawns. " It was, in the words of the superintendent, a "severe 
setback (Lawrence 1928)." Although ecologists today would be quick to criticize 
Lawrence's utilitarian management of the floodplain, his intentions were earnest and 
obviously motivated by a love of nature and public service.
By 1930, Lawrence was certain that providing recreational opportunities to the 
citizens of Kalispell was as important as providing an adequate and safe supply of water. 
"Public parks, large or small, are not thought of as a luxury, but as a necessity to the well 
being and happiness of the entire community (Lawrence 1930)." In 1931 Lawrence took 
ill and traveled to Minnesota to seek medical treatment Foreseeing his imminent demise, 
Lawrence penned a poem intended for his successor as superintendent at the water
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department. The poem concludes with an exhortation to continue the maintenance of the 
park: "Then here's to your health, old chap! I drink as a bridegroom to his bride; I leave 
an unfinished work to you, but God knows how I tried (Buckingham 1931)."
Ward Buckingham, Lawrence's successor at the water department, unfortunately 
did not share Lawrence’s passion for the park. The death of Lawrence, coupled with the 
subsequent automation of the pump station, led to a decline in the park's recreational 
opportunities as past improvements were allowed to fall into disrepair. From 1940 to 1975 
activity in the park consisted of gravel extraction from the slope next to the south boundary 
of the adjacent golf course and the dumping of road excavation material into the oxbow 
areas of the flats. When jurisdiction over wetlands was transferred to the Corps of 
Engineers by the 1972 Clean Water Act, the city halted dumping and fill activities in the 
park. However, in both 1983 and 1985, the city was directed to remove fill from the west 
area of wetland by the Corps of Engineers. Gravel extraction by the city continued until 
1988 (Kalispell City Parks and Recreation Department 1991).
In 1984 The Friends of Lawrence Park was formed to prevent the adjacent Buffalo 
Hill Golf Course from expanding into and usurping Lawrence Park. Members wished to 
promote the renovation and amelioration of the park rather than add to the 27 holes of golf 
already available on the adjacent site. The Friends of Lawrence Park also wished to protect 
and enhance the natural processes and habitat in the environmentally sensitive parts of the 
park. They were successful in convincing the city that Lawrence Park's future should be 
modeled on its past. In 1992 "The Lawrence P^k Master Plan" was initiated to enhance 
the recreational, ecological, and historic potential of the park. The plan divided the park 
into various zones, based upon the physical characteristics and management goals of the 
different areas of the park. Management directives within the "wetland zone management 
area" included die removal of deleterious material from the historic wedand area as well as 
the conservation, maintenance, improvement and possible expansion of the wedand 
environment and wildlife habitat (Kalispell City Parks and Recreation Department 1991).
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PROJECT DESCRIPTION
Impacted Wetlands Create a Need for Compensation
The Umted States Department of Transportation Federal Highway Administration 
began environmental impact analysis for the expansion of US Highway 93 from the town 
of Somers to the City of Whitefish in 1994. The final record of decision for the project 
was issued in November of 1994. Various alternatives were considered and a final 
selection was made based on the fact that the "selected alternative provides the best 
transportation solution while minimizing impacts to natural resources (US Department of 
Transportation Federal Highway Administration 1994)."
Since any expansion of the aforementioned highway entailed adverse impacts on 
wetlands, a wetland mitigation plan was drafted and approved by the resource agencies 
involved. Locations for the replacement or enhancement of wetlands at two or three "on­
site" locations, adjacent to the area of impact, were to be determined during the final design 
process. Mitigation would also consist of the enhancement of 8.2 acres of wetlands in the 
Waterfowl Production Area on the north shore of Flathead Lake. Finally, wetland creation 
at Lawrence Park, in Kalispell, MT, was to compensate for some of the losses involved in 
the project. Prior to construction, the record of decision also required that the Montana 
Department of Transportation acquire a Section 404 permit from the Corps of Engineers 
(Federal Highway Administration 1994).
A project development and construction agreement between the Montana 
Department of Transportation and the City of Kalispell for the design and construction of 
the Lawrence Park wetland mitigation site was signed into being in March of 1996. The 
memorandum of agreement noted that since Montana Department of Transportation was 
seeking to construct wetland sites to obtain wetland mitigation credits while the City was 
interested in incorporating a wetland site within their Lawrence Park master development
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plan, it would be to the advantage of both the Montana Department of Transportation and 
the City to coordinate their efforts (Montana Department of Transportation and Kalispell 
City Parks and Recreation Department 1996).
The agreed upon project would consist of excavating and grading the ground in an 
area adjacent to the Stillwater River to establish wetland conditions as well as seeding and 
planting vegetation to increase the total wetland acreage in the park and to provide wetland 
mitigation credit for the Montana Department of Transportation. The parties involved 
anticipated that approximately 2 acres of wetland would be obtained (Montana Department 
of Transportation and Kalispell City Parks and Recreation Department 1996).
Montana Department of Transportation agreed to be responsible for the preparation 
of the design, plans and specifications for the project as well as for the financing of the 
construction. The construction design, as well as much of the Section 464 permit 
application, was subcontracted out to Carter & Burgess, Inc. of Missoula, MT. The City 
agreed to be responsible for the actual construction, which was subsequently put out for 
bid and subcontracted to Sidetius Construction of Kalispell, MT.
Design Summary
According to the project description contained in the Lawrence Park Wetland 
Mitigation Design Summary (Carter & Burgess 1996), the site consisted of approximately 
four acres of ah old oxbow area adjacent to and within the floodplain of the Stillwater 
River. Although the site was vacant, it contained scattered piles of fill dirt and broken 
asphalt The construction site was bordered to the north by the Lawrence Park access road 
and to the south by the Lawrence Park Wetland R-eserve, which according to the design 
summary, consisted "of high quality riparian and emergent wetlands (Carter & Burgess 
1996)."
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The Lawrence Park mitigation plan included the creation of a deep water pond with 
shallow, vegetated edges. The spoils from the excavation were to be placed in an adjacent 
area and graded to an elevation of 2952 feet (from the base level of 2941 feet), thereby 
creating a small upland hill. The upland area was to be seeded with indigenous species to 
prevent erosion into the newly created pond. Grading for a future educational boardwalk 
was also to be completed. Required functions to be performed by the constructed wetland 
were to include flood storage, nutrient retention, and food chain functions, as well as 
providing wildlife habitat for waterfowl, song birds, invertebrates, and small mammals 
(Carter & Burgess 1996; see Appendix E).
The new pond was to be connected at its south and west ends to existing open 
water areas and wetlands while the slc^s of upland margins were to have a maximum 
slope ratio of 2:1. Revegetation planting zones were proposed, with ten percent of the 
zones consisting of riparian vegetation, sixty percent emergent wetland vegetation, and 
thirty percent open water vegetation. Plantings were to come from on-site cuttings and 
nursery grown stock. The water level of the newly created wetland was to be a function of 
the Stillwater River flows, with elevation of the bed of the new pond to be based on the 
elevations of the bottom of the existing emergent wetlands (Carter & Burgess 1996).
The design summary also called for new topsoil to be hauled in and placed at a six 
inch depth over the shallow areas by a front loader under dry conditions. Erosion bales, 
vegetative mulching, and straw blankets were to be used for erosion control. No 
permanent erosion control structures or fertilizers were to be used (Carter & Burgess 
1996).
Unfortunately, monitoring of the site was not provided for in the design summary.
It simply states that "monitoring is ià be determined by the Corps of Engineers." Any 
provisions for replanting were relegated to the statement that such plans "be contingent on 
monitoring." Suggested success criteria included percent cover and survival of vegetation 
as well as the reestablishment of functional values (Carter & Burgess 1996).
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Siderius Construction won the contract with a bid of $45,000 for the construction 
of the wetland estimated to cost up to $90,000 to create. Much of the work, including the 
use of Siderius* bulldozers, was donated. The City scheduled a final inspection with 
Montana Department of Transportation and the Federal Highway Administration soon after 
completion of the work in fall of 1996. The project was accepted and final payment of 
$53,000 for the project was paid by Montana Department of Transportation to the City of 
Kalispell. According to the original memorandum of agreement, costs not to exceed 
$50,000 would be paid by Montana Department of Transportation to Kalispell, but costs 
ran to $56,000, and Montana Department of Transportation and Kalispell split the 
difference (Baker 1998 Pers. Comm.).
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METHODS
Using an aerial photo provided by Larry Urban of the Montana Department of 
Transportation, 1 divided the wetlands of Lawrence Park into the four distinct ecological 
polygons: Polygon 1, forested wetland; Polygon 2, forest-marsh transition; Polygon 3, 
mitigation site; Polygon 4, upland site (see Appendix A).
Habitat and vegetative community types were keyed out using Classification and 
Management o f Montana's Riparian and Wetland Sites (Hansen et al. 1995). Vegetative 
species were keyed out using Vascular Plants o f West-Central Montana-Identification 
Guidebook (Lackschewitz 1991) as well as Flora o f the Pacific Northwest (Hitchcock 
and Cronquist 1981). Determining the vegetative species composition and cover, as well 
as wildlife usage, of the established wetlands can serve as a reference and guide to 
determine the vegetative and functional potential of the mitigation site.
Since the mitigated wetland is an open water pond dominated by Typha, it cannot 
be expected to follow a successional transformation into a Cottonwood stand, like polygon 
1. Permanent pools of water, up to two meters deep, preclude such a scenario. Given 
time, however, the mitigated wetland can be expected to succeed into the relatively diverse 
marsh communities that it bordefs on its south, east and north sides, assuming it retains its 
pond hydrology.
With this in mind, I decided to use polygon 2 as my reference wetland for the 
compensatory mitigation site. Polygon 2, like the compensatory mitigation site, is 
dominated by open water and Typha latifolia. Unlike the mitigation site, its shores are 
stabilized by forbs, shrubs and trees.
1 assessed the health of the mitigation site, as well as the adjacent marsh reference 
site, using the Riparian and Wetland Research Program Lentic Wetland Health Assessment 
Form (Hansen et al. 1998; see Appendix B). Ten separate factors were observed and rated 
to make a determination of the health of both wetlands:
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• percent of shoreline with human caused alteration;
• percent of lentic wetland hununocked and/or pugged;
• sufficient soil to hold water and act as a rooting medium;
• percent of human caused bare ground;
• percent of shoreline root mass protection;
• percent of vegetative cover of lentic wetland area;
• percent of noxious or aggressive invader plant species cov^;
• percent of disturbance-caused undesirable herbaceous plant species cover;
• percent of wildlife and/or cattle utilization of trees and shrubs;
• percent of tree and shrub establishment and regeneration.
The highest possible score a wetland site can receive on the Riparian and Wetland 
Research Program Health Assessment Form for Lentic Wetlands is 53 points. Sites 
scoring 80 percent or more of the 53 points sere rated as "healthy (proper functioning 
condition)", while those with a score between 60 and 79 percent inclusive of the 53 points 
are classified as "Healthy, but with problems (functional at risk)." Sites receiving a score 
less than 60 percent of the maximum points are considered "Unhealthy (nonfunctional)."
Additional management concerns, which do not contribute to a site's score, but are 
used to assist in the quantification of the physical site characteristics and assess the 
direction of change on a site, are also included on the form. The additional management 
concerns include the utilization of graminoids and forbs by animals, susceptibility of parent 
material to erosion and compaction, and the accessibility of livestock to the shoreline.
Vegetative improvement, degradation or stasis is also an additional management 
concern. I assessed the health of the site in April of 1998, although some species of plant, 
which may appear later in the season, had not yet emerged. The winter of 1997-1998 in 
northwestern Montana was relatively mild, and aU species necessary to indicate community 
and habitat types had already bloomed by the time of my assessment. In addition, it should 
be noted that it has been two years since the construction of the site, and I have been 
visiting the site since the September of 1996.
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RESULTS
Lawrence Park's Forested Wetlands
The established Lawrence Park weUands are comprised of a variety of habitats and 
vegetative potentials. I divided my study area into four distinct polygons: polygon 1, 
fwested wedand; polygon 2, forest-marsh transition; polygon 3, mitigation site; polygon 4, 
upland site (see Appendix A).
. The entire park site was created by the dynamics of the Stillwater River. The topography 
of the paik manifesdy demonstrates that it was created by the horizontal meanderings of the 
Stillwater River, but a majority of the area, approximately the entire western h^lf of the 
park, has been filled in and landscaped. A forested wedand, full of historic, dry channels 
as well as more recent, pardally hydrated meanders, comprises over half of the wetland 
area of Lawrence Park. This area was designated polygon 1.
The forest is dominated by large blade cottonwoods {Populus trichocarpa) with 
diameters at breast height (DBH) averaging over 20 inches. The understory is dominated 
by red-osier dogwood (Comus stolonifera) and wood horsetail {Equisetum sylvaticum). 
Using Qassiflcation and Management of Montana's Riparian and Wedand Sites (Hansen 
et al, 1995), the forest keys out to a relatively undisturbed, mid-seral Populus 
trkhocarpaJCornus stolonifera community type.
Since cottonwoods are a pioneer species, colonizing recendy deposited, unshaded 
alluvium, one can surmise that the trees present today were established before the city of 
Kalispell grew around the present site, arresting the meanderings of the river. 
Cottonwoods do not regenerate in their own shade and are therefore a sera) species. 
Established cottonwood stands will either regenerate on newly deposited bars and islands 
established by unimpeded river dynamics, or, as in the Lawrence Park case, grow to
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maturity and eventually die and decay, making way for the true climax community, most 
probably a Picm habitat type.
Although the forested area of Lawrence Park is occasionally inundated with 
overflow from spring runoff, channelization of the Stillwater River precludes the 
reestablishment of the historic oxbows as contemporary lotic channels. During such 
events, the old channels fill with water and, as the river recedes, retain their hydrology. A 
few channels exist throughout the forest that retain their lentic water supply year round, due 
to the high water table present.
As the cottonwood stand dies, primary succession toward other communities will 
occur unless flooding deposits new sediments suitable for cottonwood seedlings. In the 
absence of sediment deposition, low elevation succession continues from the black 
cottonwood/red-osier dogwood community type {Populus trichocarpa/Comus stolonifera) 
to wetland habitat types dominated by conifers such as ponderosa pine {Pinus ponderosa), 
Douglas fir {Pseudotsuga mensiesii), grand fir {Abies grandis), western red cedar {Thuja 
plicata), western hemlock {Tsuga heterophylla), subalpine fir (Abies lasiocarpa), rocky 
mountain juniper {Juniperus scopulorum), and spruce species (Picea) (Hansen et al. 
1995).
Engelmann spruce {Picea engelnumnii) are reproducing vigorously on the northern 
end of the forest, and are interspersed throughout, but are not as yet a dominant canopy 
cover species. Once the black cottonwoods die off, the spruce will most likely fill in the 
canopy gaps. Although die slopes surrounding the park support Douglas fir and ponderosa 
pine, no conifers other than spruce are present and reproducing in the riparian forest.
Swamp, river, and white Birches {Betula glandulosa, occidentalis, and alba 
respectively) are present in microsites, the white birches having migrated into the woods 
from ornamental plantings on the filled and landscaped portion of the park. Mountain alder 
{Alnus incana) and peachleaf willow {Salix amygdahides) are uncommon in the forest, but 
increase in frequency as the forest approaches the cattail marshes.
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In addition to the red-osier dogwood and wood horsetail that make up over seventy 
five percent of the understory coverage, there is considerable swamp and black currant 
{Ribes lacustre and americanum  ̂ respectively) as well as baldhip and wood's rose {Rosa 
gynmocarpa and woodsii^ respectively) growing among the dogwoods.
The forested wetland performs several ecological functions. It has historically been 
an overflow area for high water events on the Stillwater River, trapping sediment and 
debris as well as lessening the effects of flooding downstream in the city of Kalispell. It is 
also heavily used by wildlife as evidenced by the myriad game trails found throughout the 
dense vegetation of the understory, as well as a plethora of beaver and pileated woodpecker 
sign.
A 1985 study conducted by the Montana Department of Fish, Wildlife, and Parks 
determined that of the 161 species of birds expected to use a habitat such as the one 
provided by the Lawrence Park wetlands, lOI of those species have been observed in the 
park. Of the avian species observed in the park, close to 80 of those species have used 
Lawrence Park as a breeding habitat (Montana Department of Fish, Wildlife, and Parks 
1985; See Appendix C).
Montana Department of Fish, Wildlife, and Parks determined that twenty nine 
species of mammals should be expected to occur at Lawrence Park, although they have 
only observed seven. I personally have observed white-tailed deer {Odocoileus 
virgmianus\ heaL\tT (Castor Canadknsis)^ muskrats (Ondatra zibethicus) and red squirrels 
(Tamiasciurus hudsonicus) on my visits to the park. Montana Department of Fish, 
Wildlife, and Parks has additionally recorded observations of short-tailed weasels, river 
otters, and meadow voles. Painted turtles are a common sight in Lawrence Park, and 
Montana Department of Fish, Wildlife, and Parks believes that in addition to the turtles, 
four species of common snakes occur in the park. Although Montana Department of Fish, 
Wildlife, and Parks expects that five species of amphibians use the park's wetland.
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including the threatened Leopard Frog, none have been observed (Montana Department of 
Fish, Wildlife, and Parks 1985).
Lawrence Park s Marshes
Open water marshes occur south of the cottonwood forest, and the inteiface 
between the two can be characterized as a distinct polygon. I called this transition area 
Polygon 2 (See Appendix A). Although red-osier dogwood remains a major constituent of 
this interface, cottonwoods give way to peachleaf willows and mountain alders. Polygon 2 
is comprised of three different conununity types. The open water areas are limited to the 
c(Mnmon cattail {Typha kitifolia) habitat type (2a), with copious amounts of common 
duckweed (Lemna minor) present as well. The southern edge of the mitigation site abuts a 
small rise that separates the mitigation site from a thin channel of water, connected on the 
east end with the natural oxbow. The channel is situated at the base of a steep slope and 
also receives overflow from the city's water tower on its western end. The area keys to a 
peachleaf willow {Salix amygdaloides) community type (2b), commonly found as narrow 
bands along abandoned meander and overflow channels, as well as along the margins of 
lakes and ponds (Hansen et al. 1995).
Mountain alder is the dominant species between the mitigation site and the northern 
reaches of the established marsh, with a microsite of peachleaf willow situated on the end 
of the site's northeast arm. This area keys out to the mountain alder {Alnus incana) 
community type (2c), dominated by dense clumps of mountain alder as well as red-osier 
dogwood. Alnus incana is highly adapted to most forms of disturbance, and provides 
numerous bird species cover and nesting habitat. In addition, the mountain alder 
community type helps to stabilize banks and creates overhanging cover and hence cooler 
water temperatures conducive to Montana's native fish (Hansen et al. 1995).
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Lawrence Park Compensatory Mitigation Site
The mitigation site, as aforementioned, is severely lacking in vegetation. Its slopes 
are devoid of native, wetland vegetation, and instead constitute a patchwork mosaic of bare 
dirt and asphalt debris interspersed among clumps of invasive weeds and other undesirable 
species. I called the mitigation site polygon 3 (see Appendix A). Although the depauparate 
upland area adjacent to the mitigation site is classified as an upland area, for purposes of 
subsequent discussion 1 designated this area polygon 4.
The mitigation site keys out to a Typha latifolia habitat type due to the fact that 
cattails constitute ninety nine percent of the wetland vegetation present in the polygon 3. I 
am happy to report that this spring I observed a few willow, dogwood, and alder shoots 
present in microsites, demonstrating the tenacity of such species as well as the relative ease 
with which the site could be revegetated now that the water level has apparently stabilized.
Wetland Health Assessment Scores
Polygon 2 (The Lawrence Park marsh used as a reference wetland) received a final 
score of forty nine points, or 92 percent of the 53 possible points, thereby earning a rating 
of "healthy (proper functioning condition)" (see Appendix B). A brief discussion of the 
ten individual categories used in the assessment ensues.
The site displays some human-caused alteration, most probably caused by the 
construction of the adjacent mitigation site. These impacts were small and isolated, 
constituting alterations, usually in the form of compaction, to approximately ten percent of 
the shoreline. The shoreline shows no evidence of pugging or hummocking and therefore 
receives the highest score possible for this criterion.
More than eighty five percent of the polygon has sufficient soil to hold water and 
act as a rooting medium, and therefore receives the maximum score for this criterion. The
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abundance of aquatic vegetation attests to this fact. Because more than eighty five percent 
of the shoreline is lined with either red-osier dogwood, mountain alder, peachleaf willow, 
or a combination of the three, polygon 2 also receives the highest score possible for the 
"shoreline with a deep, binding root mass" criterion. In addition, the dense thickets of 
alder and dogwood create a nearly impenetrable pathway for humans, precluding human 
travel or recreation along the shoreline and ensuring an equally high score for the 
percentage of the polygon with human caused bare ground.
More than ninety five percent of the soil surface, and approximately sixty percent of 
the open water, is covered by plant growth (both Typha and Nuphar species), and these 
facts again maximize the score for this category. Noxious weeds and disturbance-caused 
undesirable herbaceous species abound on the adjacent disturbed areas of the mitigation 
site, but due to the density of native vegetation, have not made significant inroads into the 
polygon. Although I have observed numerous bird species feasting on the catkins of the 
trees and shrubs along the marshes edge, there is very little browsing on the second year 
and older growth. I did observe some browse, but it represented less than five percent of 
the available browse of the polygon.
The site did not receive the maximum score for woody species establishment and 
regeneration despite the density of woody vegetation. To receive the maximum score the 
site would need to contain seedling, sapling, and pole age classes of climax woody species, 
mountain alder and peachleaf willow are indicators of serai community types, and 
therefore are not indicative of a climax habitat type (Hansén et al. 1995). However, ânce 
serai woody species dominate the site, with seedling, sapling, and pole age classes present, 
the site received a seventy five percent rating for this criterion.
1 have observed numerous instances of wildlife utilization of the vegetation on this 
site. Beaver have felled trees, muskrats have built huts, waterfowl have built nests, deer 
have browsed new shoots, and numerous lurd species have been observed eating die seeds 
of the polygon's shrubs and trees. As aforementioned, the site's dense alder and dogwood
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thickets hinder human activity; however, game species have established a few trails 
throughout the marsh, limiting their contribution to compaction. Since the site is located in 
a city park, the utilization of the site for livestock grazing has not occurred.
The majority of woody vegetation along the marsh represents serai species that 
colonize disturbed areas. Species like alder are quite tenacious, and may persist for 
extended periods before being replaced by willow and conifers (Hansen et al. 1995). 
Typha latifolia will continue to persist as long as the hydrology of the area remains 
relatively undisturbed, and left unchecked will often enclose all shallow water areas. 
Wateifowl need a combination of vegetated and open water areas to breed successfully, so 
the Kalispell Parks and Recreation Department recently burned the cattails in polygon 2 to 
improve the habitat for wateffowl breeding.
The site provides valuable habitat for a variety of wildlife species. Cattail marshes 
are the breeding areas for red-winged and yellow-headed blackbirds {Agelaius phoeniceus 
and Xanthocephalus xanthocephalus, respectively). Deer use cattail marshes for forage and 
hiding cover. Cattails are not only used by muskrats to construct their huts, but they are 
also a highly preferred food source for these mammals (Allen and Hoffman 1984, cited in 
Hansen et al. 1995). Typha species are readily utilized for thermal and feeding cover by 
upland game birds and small non-game birds as well as whitetail deer (Hansen et al. 
1995).
The peachleaf willow provides good thermal and feetting cover not only for upland 
game birds and small non-game birds, but also for small mammals and whitetail and mule 
deer. Mountain alder and red-osier dogwood are moderately utilized for cover by small 
birds and mammals as well as deer species. Although red-osier dogwood is only 
moderately used for cover, it is consumed to a high degree by both species of deer native to 
Montana (Hansen et al. 1995).
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Lawrence Park Compensatory Mitigation Site
According to my analysis, the Lawrence Park compensatory mitigation site is 
currently "unhealthy - nonfunctional” due most conspicuously to its lack of vegetation (see 
Appendix B). I did not include the percent of shoreline with human-caused alteration in my 
scoring of the site, because 1(X) percent of the shoreline has been altered by the process of 
creating the wetland. It would be counterintuitive to lower the site's score solely because it 
was man-made.
At least ten percent of the shoreline displays pugging, due to the trampling of both 
wild deer and domestic dogs; hence, the site received a low score in this category. The 
polygon did, however, receive the maximum possible score for "sufficient soil to hold 
water and act as a rooting medium”, due to the fact that Siderius Construction laid down six 
inches topsoil prior to rehydrating the site. Minimal vegetative decomposition has 
occurred, but the process is ongoing, and over time will add to the soil already in place.
When considering the percent of human-caused bare ground, I did not include the 
upland £ffea adjacent to the west side of the site, designated Polygon 4, even though this 
area impacts the mitigation site adversely. A narrow bare path, used by hikers, bicyclists, 
and their dogs, encircles the pond and represents approximately five percent of the entire 
polygon. In addition, the utilization of trees and shrubs was also not included in the 
scoring process, due to the total laçk of such vegetation (see Appendix B).
The dearth of planted vegetation along the shores of the pond impacted the 
compensatory mitigation site’s score in myriad ways. Polygon 3 received a score of zero 
for its shoreline root mass protection since no such protection exists. The site's vegetative 
cover received a relatively high mark, due both to the Typha coverage in the pond and the 
plants on its shores. However, the overwhelming majority of plants along the mitigation 
site's shores are either undesirable exotic plants, such as dandelions {Taraxacwn officinale)
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and crabgrass {Digitaria sanguinalis), or noxious and aggressive weeds, most notably 
knapweed {Centaureamacuhsa) and leafy spurge {Euphorbia esula).
Although there are a few microsites of willow, dogwood, and alder regeneration, 
these represent less than one percent of the total vegetation along the banks of the pond; 
hence, the site also received a score of zero in this category. The Lawrence Park 
compensatory mitigation wetland received sixteen points out of a possible total of forty 
four, or thirty six percent, classifying it as ’’unhealthy.” Although the aforementioned 
depauparate upland on its west side did not factor into its score, I did record its deleterious 
effects upon the wetland site under the aegis of additional management concerns.
The western upland slope was ostensibly seeded with native flowers and 
graminoids. These plants, like the shoreline shrubbery, did not survive. Knapweed and 
leafy spurge dominated the site until this spring, when the Kalispell Parks and Recreation 
Department sprayed the site. Not only does the lack of vegetation lead to erosion, but now 
there is also the possibility that the toxins contained in the spray will enter the wetland 
ecosystem. The dearth of native vegetation and ubiquity of noxious weeds meant it would 
only be a matter of time before the weeds invaded the wetland area, which they have done 
with vigor. The Kalispell Parks Department plans to spray the site once more before 
applying native wildflower seeds (Baker Pers. Comm. 1998).
At the present moment, the vegetation of the compensatory mitigation site will 
continue to degrade until weeds are pulled and native, hydrophytic forbs, shrubs and trees 
are planted. According to Mike Baker, Director of Parks and Recreation for the City of 
Kalispell, shoots from existing adjacent trees and shrubs will be planted this spring. I plan 
to follow up lat^ this month to confirm that replanting has occurred. Trees like the 
peachleaf willow, although slow growing» demonstrate an ability to become established 
and persist over time, and in doing so, provide an excellent potential to reduce soil erosion.
On my most recent visit to the Lawrence Park compensatory mitigation site, I observed a 
broken willow branch, planted in the mud under the weight of a Wcycle tire, sprouting
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vigorously. If such serendipitous events can and do occur, one can only conclude that a 
concerted, scientific effort to revegetate this site would have an excellent chance of 
succeeding.
Although the site's current status is unhealthy, it should be noted that it is partially 
fulfilling some of the functions it was designed for. Although there has not been a flood 
since its creation, the expansion of the overall wetland acreage at Lawrence Park increases 
the entire wetland's capacity for flood storage. The site also currently provides food chain 
functions, albeit limited, as well as wildlife habitat for waterfowl and small mammals. 
According to the design summary, the site was to serve as a song bird habitat as well. This 
function caimot be realized until the cattails mature and shoreline vegetation is established.
The ubiquitous killdeer {Chadrius vociferus) has descended on the pond, 
continually making my presence known to the rest of the wetland's inhabitants. I have 
seen as many as five individuals at one time, scampering through the marsh and along the 
shore, most probably foraging as well as seeking a suitable upland area for nesting. I have 
observed mallards {Anas platyrhynchos), northern shovelers (Anas cJypeata) and northern 
pintails <Ano5 ao4ta) all foraging at various times in the new pond.
Deer have utilized the site, evidenced by their hoof prints along the pugged muddy 
shores. I have also observed a muskrat swimming and foraging in the pond as well. On 
one occasion 1 spied a spotted turtle sunning itself on a branch in the pond. Although all 
the species listed are animals that adapt well in human disturbed habitats, they are 
nonetheless wildlife species.
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DISCUSSION
In 1992, the Montana Department of Transportation initiated through contract bid an 
audit of its compensatory mitigation activities. Mitigating the Impacts o f Highway 
Construction on the Wetland Resources o f Montana was completed by the Wetland 
Training Institute in 1994. The Wetland Training Institute concluded, in part, that "based 
upon the results to date, the Wetland Construction Incentive Program has not produced 
notably beneficial projects. In general, the "compensatory mitigation" has consisted of the 
construction of deep, steep sloped, open water ponds with little wetland vegetation (Pierce 
etal. 1994)."
The predilection to create waterfowl-producing wetlands (or, as one local wetland 
ecologist confided, "Goddamn duck ponds!") is still prevalent in the Montana Department 
of Transportation. Outside groups, such as Ducks Unlimited, and other cooperating 
agencies, such as Montana Department of Fish, Wildlife and Parks, understandably 
concentrate their resource dollars on increasing waterfowl habitat (Pierce et al. 1994). In 
addition, open water ponds, like the one constructed in Lawrence Park, are much less 
expensive and labor intensive to create than a mature bog or forested wetland is.
While The Wetland Training Institute was quick to point out that waterfowl may be 
important components of the natural ecosystems, they also noted that wetlands and other
aquatic resources may be valuable for a host of functions unrelated to waterfowl
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production. They found little indication in the Montana Department of Transportation files 
that any other functions have been given serious consideration when compensatory 
mitigation was implemented (Pierce etal. 1994).
The Wetland Training Institute also found that a major deficiency in the Montana 
Department of Transportation mitigation program was the lack of detail in their files. Of the 
twelve files reviewed for intentionally developed, compensatory mitigation, most contained 
no more than a rough sketch of what it was hoped the "finished product" would look like
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(Pierce et al. 1994). The Lawrence Park Mitigation Site's design plans were much more 
detailed than those described in 1994, including diagrams, maps, planting locations, and 
grading elevations. In addition, extremely detailed construction parameters were 
promulgated (Carter & Burgess 1996). Monitoring plans, however, were conspicuously 
absent.
The Wetland Training Institute further concluded that the construction specifications 
contained within the Wetland Replacement Incentive Program were insufficient to guarantee 
any modicum of mitigation success. The Wetland Training Institute noted that the correct 
parameter for designing a wetland should be the long-term low water elevation, rather than 
the average water table depth the criteria contained in the Program's construction 
specifications. "The fact is that if a contractor followed the construction specifications (of 
the Wetland Replacement Incentive Program) to the letter, the resultant hole in the ground 
might be dry for half the year or filled with deep water year-round. The one certainty is 
that the only wetlands that would form would be those resulting from serendipity (Pierce et 
al. 1994)."
The hydrology of the Lawrence Park site seems to have been stabilized, due both to 
the personally observed levels of water throughout the year as well as the proliferation of 
cattail vegetation. The Wetland Training Institute stated that the optimum vegetative design 
for depressional wetlands includes sixty percent vegetated surface to forty percent open 
water surface. In addition, open water should be interspersed with vegetated areas, 
avoiding large expanses of either (Pierce et al. 1994). Since the Lawrence Park site 
contains pockets of Typha in the middle of the pond as well as along the shore, within the 
percentages specified by the Wetland Training Institute, the site fulfills both these criteria.
The Wetland Training Institut^ also stated that the slopes leading to the open water 
should be no greater than 1(X):1 within +0.5 to - 1.0 feet relative to the low water level, 
since wetlands generally have a slope of 100 (or more):l (Pierce et al. 1994). Most 
wetlands created by the Montana Department of Transportation did not fulfill this criteria.
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The Lawrence Park site's slope has a ratio of 2:1, far outside of the criteria the Wetland 
Training Institute suggested the Montana Department of Transportation adopt in order to 
increase their success rate.
Creating a veiy gradual slope allows for maximization of plant diversity and 
growth. Wetland Training Institute stated that trees, shrubs and herbaceous vegetation 
should be incorporated into the overall planting design of a mitigation wetland. Willow, 
alder, and dogwood were all included in the design of Lawrence Park and planted as 
prescribed in the construction guidelines. Unfortunately, due to a drop in the water table, 
all the plantings promptly died (Keene Pers. Comm. 1998). According to Wetland 
Training Institute, "dense, monotypic stands of vegetation are usually less desirable than 
those with numerous species and variation in plant height. Species of hydrophytes such as 
Typha latifolia which tend to spread to large, dense stands, obliterating open water, are 
often considered undesirable (Pierce et al. 1994)." Unfortunately for the Lawrence Park 
site, Typha latifolia appears to be the only species planted to have survived the first season.
Wetland Training Institute also stated that the actual shapes of the created wetlands 
were lacking. The perimeter of a created wetland should be convoluted to maximize the 
amount of edge - the greater the amount and dispersion of edge, the greater the diversity of 
habitat and, thus, the greater the number of species and individuals of animals that will be 
attracted to the site (Pierce et al. 1994). A quick glance at the Lawrence Park site shows 
that Montana Department of Transportation has learned this lesson (See Appendix A).
One problem cited in 1994 that I believe is still fundamentally at the core of any 
mitigation failure is the necessity to monitor the construction for an extended period of 
time. No such monitoring occurred at the Lawrence Park site, and hence, once the 
vegetation died, none was replanted next season, allowing Typha to overrun the wetland 
and noxious weeds to dominate the upland slopes.
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CONCLUSION
There are numerous agencies responsible for the unhealthy status of the Lawrence 
Park compensatory mitigation project. The Kalispell Department of Parks and Recreation, 
in its memorandum of agreement with the Montana Department of Transportation, accepted 
responsibility for the maintenance of the constructed site, "including any maintenance 
necessary to perpetuate the wetland characteristics of the site (Montana Department of 
Transportation and the City of Kalispell Parks and Recreation Department 1996)." As 
aforementioned, the Parks and Recreation Department has stated that a replanting will 
occur, and only time will tell if they follow through on this promise.
The Montana Department of Transportation, being the lead agency in the project, as 
well as the recipient of the Section 404 permit that precipitated the construction of the site, 
has primary responsibility for the monitoring of the site. Not only did the agency not 
prepare a monitoring plan prior to construction, in clear violation of Environmental 
Protection Agency, Corps of Engineers, and Department of Transportation guidelines, but 
they also have not completed such a plan two years later. Ideally, the monitoring and 
amelioration of the many projects that the Montana Department of Transportation has 
already constructed should be completed before they are allowed to construct any new 
ones. Unfortunately this is not the case.
I believe that the Omaha District of the Corps of Engineers is ultimately the agency 
most responsible for the failure of mitigation efforts. According to 40 CFR§ 1505.2(c), an 
environmental impact statement's record of decision shall contain a monitoring and 
enforcement program. The Corps of Engineers own publicatiop. Wetland Compensatory 
Mitigation and Monitoring Plan Guidelines for U.S. Army Corps o f Engineers, Omaha 
District states that plans showing each phase of the compensatory mitigation and the 
proposed dates of initiation and completion, including monitoring, should be included in 
the construction plan (Rabbe 1997; emphasis added). Monitoring of the site was neither
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provided for in the design summary nor in the final environmental impact statement’s 
record of decision. The design summary simply states that "monitoring is to be determined 
by the Corps of Engineers" and any provisions for replanting were relegated to the 
statement that such plans "be contingent on monitoring (Carter & Burgess 1996)." 
Without a monitoring plan in place for the compensatory mitigation pond at Lawrence Park, 
the Corps of Engineers should not have granted a Section 404 permit to the Montana 
Department of Transportation, allowing them to fill wetlands along U.S. Highway 93.
The Lawrence Park compensatory mitigation site's failure is directly due to the 
death of the initial vegetarive planting. This can be manifestly determined by even the most 
cursory monitoring of the site. If proper monitoring had occurred, and revegetation 
occurred last spring, during the substantial snow melt that northwest Montana experienced 
in the spring of 1997, the site might possibly have rated "healthy, but with problems" by 
now. The site must be monitored to insure that any revegetarion attempts are successful, 
and if not, plans for subsequent attempts should consider reasons for past failures.
The Friends of Lawrence Park formed to protect the park and its recreational, 
historic, and natural features. Local members of the group could be solicited to voluntarily 
conduct periodic assessments. Additional summer employees could be hired, either by the 
Corps of Engineers, the Montana Department of Transportation, or the Parks and 
Recreation Department of the City of Kali spell, to conduct the monitoring of mitigation 
sites.
Pressure must be kept on the Corps of Engineers when applications for 404 permits 
are being sought. If the National Environmental Policy Act process is triggered, comment 
periods for citizen input must be advertised and held. Citizens concerned with the 
ecological impacts of trading complex wetland systems for vegetatively monotypic ponds 
should vocalize such concerns. Most importantly, concerned citizens should ensure that a 
monitoring plan that includes specific actions to be taken if the mitigation is not successful, 
as well as who is responsible for such actions, exists for the proposed mitigation site at the
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time of application. If one does not exist, specifically cite 40 CFR§1505.2(c), and remind 
the Corps of Engineers that they are not allowed, by their own regulations, to issue a 
Section 404 permit without a monitoring plan. If the Corps of Engineers proceeds to issue 
a permit nonetheless, you can sue the agency and arrest the project's momentum on the 
grounds that the issuance of the permit was "arbitrary and capricious", ignoring both your 
concerns and the letter of the law.
Finally, I would also urge citizens to consider whether the widening of various 
stretches of Montana's highways is "unavoidable." The widening of U.S. Highway 93 in 
Flathead met with little resistance from the local residents. One is led to believe that the 
citizens of Somers, Kalispell, and Whiteflsh agreed that the highway needed expansion, 
even if \ocsl wetlands were to be impacted adversely.
There is considerable controversy, however, over the expansion of the same 
highway in the Mission Valley, as it crosses the Flathead Reservation. The highway is 
adjacent to Ninepipes National Wildlife Refuge, as well as a plethora of private wetlands. 
Widening the highway anywhere between St. Ignatius and Poison would involve an 
astronomical loss of wetland acreage. Until the Montana Department of Transportation 
demonstrates in good faith that it can not only restore the ecological functions of wetlands 
in its mitigation projects, but that it will also institute long term monitoring regimens to 
insure continued functioning, I urge local citizens to speak out against any new projects that 
involve the degradation or loss of wetlands.
I exhort others to strive for a "no net loss" policy towards natural wetlands, until 
mitigation projects show long term ecological function and value. As W.H. Lawrence 
declared in 1921, "We shall endeavor, so far as possible, to protect the natural conditions, 
and most earnestly solicit the good will and cooperation of all in protecting the trees and 
shrubbery " of Lawrence Park (Lawrence 1921). Let us extend his vision to all wetlands in 
Montana.
4 6
REFERENCES CITED
Baker, M., 1998. Personal Communication. Kalispell City Parks and Recreation, 
Director. Kalispell, MT.
Bedford, B.L., 1996. The Need to Define Hydrologie Equivalence at the Landscape Scale 
for Freshwater Wetland Mitigation, E æ logi^  Applications; 6( 1):57-68.
Berger, J.J., 1991. The FeckralMandate to Restore: Laws and Policies on Environmental 
Restoration, The Environmental Professional; 13(1): 195-206.
Brinson, M,, and R, Rheinhardt, 1996. The Role o f Reference Wetlands in Functional 
Assessment and Mitigation, Ecological Applications; 6(l):69-76.
Buckingham, W., 1931. Eighteenth Annual Report o f the Water Department o f the City o f 
Kalispell, Montanafor the Year Ending December 31, 1931, Kalispell Water 
Department
Carter & Burgess, Inc., 1996. Lawrence Park Wetland Mitigation Design Summary,
Carter & Burgess, Inc., Missoula, MT. 4 pp.
Carter & Burgess, Inc., 1994. US Highway 93 - Somers to Whiteflsh West - Section 404 
Permit Application, Carter & Burgess, Inc., Missoula, MT. 4 pp.
Dahl, T.E., R.D, Young and M.C. Caldwell, 1997. Status and Trends o f Wetlands in the 
Conterminous United States, ProjectedTrends 1985-1995, U.S. Department of the 
Interior, Fish and Wildlife Service, Washington, D C.
Hansen, Paul, R.D. Pfister, K. Boggs, B.J. Cook, J. Joy, and D.K. Hinckley, 1995. 
Classification and Management o f Montana's Riparian and Wetland Sites, 
Miscellaneous Publication No. 54, Montana Forest and Conservation Experiment 
Station, School of Forestry, University of Montana, Missoula, Montana.
Hansen, Paul, et. al., 1998. RWRP Lentic Health Assessment (Stand Alone) Form, 
Montana Forest and Conservation Experiment Station, School of Forestry, 
University of Montana, Missoula, Montana.
Hansen, Paul, et. al., 1998a. RWRP Dataset Polygon Summary I^ntic Inventory Form, 
Montana Forest and Conservation Experiment Station, School of Forestry, 
University of Montana, Missoula, Montana.
Kalispell Parks Department, 1998. Lawrence Park: A 77 Year History, Kalispell Parks 
Department, Kalispell, Montana, 13 pp.
Keene, J., 1998. Personal Communication. Carter & Burgess, Inc., Project Engineer. 
Missoula, MT.
Kusler, J. andT. Opheim* 1996. Our National Wetland Heritage, Environmental Law 
Institute, 2nd Edition.
Lawrence, W.H., 1921. Eighth Annual Report o f the Water Department o f the City o f 
Kalispellf Montanafor the Year Ending December 31, 1921, Kalispell Water 
Department
47
Lawrence, W,H., 1922. Ninth Annual Report o f the Water Department o f the City o f 
Kalispellr Montanafor the Year Ending December31, 1922, Kalispell Water 
Department.
Lawrence, W.H., 1926. Thirteenth Annual Report o f the Water Department o f the City o f 
Kalispell, Montanafor the Year Ending December31, 1926  ̂Kalispell Water 
Department.
Lawrence, W.H., 1928. Fifteenth Annual Report o f the Water Department o f the City o f 
Kalispell, Montanafor the Year Ending December31, 1928, Kalispell Water 
Depaitment.
Lawrence, W.H., 1930. Seventeenth Annual Report o f the Water Department o f the City o f 
Kalispell, Montana for the Year Ending December31, 1930, Kalispell Water 
Department.
Mitsch, W., andR.F. Wilson, 1996. improving the Success o f Wetland Creation and 
Restoration with Know-How, Time, and Self-Design, Ecological Applications; 
6(l):77-83.
Montana Department of Transportation and the City of Kalispell, 1996. Project
Development and Construction Agreement for the Design and Construction o f the 
Lawrence Park Wetland Mitigation Site, 3 pp.
National Resource Council, 1992. Restoration o f Aquatic Ecosystems, Science,
Technology and Public Policy, National Academy Press, Washington, D C.
Pierce, R., C. Newling, and G. Rerce, 1994. Siitigating the Impacts o f Highway
Construction on the Wetland Resources o f Montana, Wetland Training Institute, 
Poolesville, MD, 74 pp.
Rabbe, M., 1997. DRAFT Wetland Compensatory Mitigation and Monitoring Plan
Guidelines for U.S. Army Corps o f Engineers, Omaha District, U.S. Army Corps 
of Engineers, Omaha District, 24 pp.
State of Florida Department of Environmental Regulation, 1991. Report on the
Effectiveness o f Permitted Mitigation, Florida Department of Environmental 
Regulation, 62 pp.
U.S. Department of the Army, Corps of Engineers, Omaha District, April 15, 1996.
Permit No. 199610049, 6 pp.
U.S. Depaitment of Transportation, Federal Highway Administration, 1994. US Highway 
93 - Somers to Whiteflsh West - FINAL Environmental Impact Statement and 
FINAL Section 4(f) Statement; Record o f Decision, Federal Highway 
Administration, 11 pp.
U.S. Environmental Protection Agency, Office of Water Planning and Standards, 1979. A 
Guide to the Dredge or Fill Program-, Washington D C. EPA.
Zedler, Joy, 1996. Ecological Issues in Wetland Mitigation: An Introduction to the 
Forum, Ecological Applications; 6( l):33-37.
k i'r /
Q [ ] U _ . u W. n i  
n n M M M E E B O i
ŒE0 æ 3
nnnnn
«
Q L jC jL ji
i m n i
isoHwat
/
49
m
m
Polygons of Lawrence Park Wetland Sites
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Appendix B
Riparian Wetland Research Program Lentic Wetland Health Assessment
Form
Scoring Sheet and Point Codes
1. Percent of shoreline with human caused alteration:
6 = 5% or less of the shoreline altered.
4 = More than 5% to 15% of the shoreline altered.
2 = More than 15% to 35% of the shoreline altered.
0 = More than 35% of the shoreline altered.
2. Percent of lentic wetland hommocked and/or pugged:
6 = No hummocking or pugging recorded.
4 = 5% or less of the polygon hummocke or pugged.
2 = >5% to 15% of the polygon hununocked or pugged.
0 = >15% of the polygon hummocked or pugged.
3. Sufficient soil present to hold water and act as a rooting medium:
6 = >85% of polygon w/ suffficient soil to hold water & act as a rooting medium 
4 = >65% to 85% of the polygon with suffficient soil...
2 = >35% to 65% of the polygon with sufficient soil...
0 = 35% or less of the polygon with sufficient soil...
4. Percent of site with human-caused bare ground:
6 = 1% or less of the polygon with human-caused bare ground 
4 = More than 1% to 5% of the polygon with human-caused bare ground 
2 = More than 5% to 15% of the polygon with human-caused bare ground 
0 = More than 15% of the polygon with human-caused bare ground
5. Percent of shoreline with a deep, binding root mass:
6 = >85% of the shoreline with a deep, binding root mass 
4 = >65% to 85% of the shoreline with a deep, binding root mass
2 = >35% to 65% of the shoreline with a deep, binding root mass
0 = 35% or less of the shoreline with a deep, binding root mass
6. Vegetative cover of lentic wetland area:
3 = More than 95% of the soil surface covered by plant growth
2 = More than 85% to 95% of the soil surface covered by plant growth
1 = More than 75% to 85% of the soil surface coveredby plant growth 
0 = 75% or less of the soil surface covered by plant growth
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7. Noxious or aggressive invader plant species:
6 = 5% of the polygon site by noxious weeds 
4 = More than 5% to 25% of site covered by noxious weeds
2 = More than 25% to 45% of site covered by noxious weeds
0 = More than 45% of site covered by noxious weeds
8. Disturbance-caused undesirable herbaceous plant species:
3 ^ 5% or less of site covered by disturbance-caused undesirable herbaceous spp
2 = More than 5% to 25% of the site covered...
1 = More than 25% to 50% of the site covered...
0 = More than 50% of the site covered by disturbance-caused undesirable 
herbaceous spp
9 . Utilization of trees and shrubs: (Note: Skip this item if no part of the site keys
to a woody habitat or community type)
3 = None (0% to 5% of the available second year and older leaders are browsed)
2 = Light (More than 5% to 25% of the available second year and older leaders 
browsed)
1 = Moderate (More than 25% to 50% of the available second year and leaders 
browsed)
0 = Heavy (More than 50% of the available second year and older leaders are 
browsed)
10. Woody species establishment and regeneration: (Note: Skip this item if no
part of the site keys to a woody habitat or community type)
8 = Seedling, sapling, and pole age classes of climax woody species present.
6 = Serai woody species dominate with seedling, sapling, and pole age classes 
present.
4 = Only mature, decadent, and dead plants of climax species present OR only 
mature, decadent, and dead serai species present.
2 = Disturbance-induced shrub species dominate (including: hawthorn [Crataegits 
spp.], snowberry [Synyyhoricarpos spp.], and wild rose l^osa woodsii]).
0= Some woody species present (>10% cover), but herbaceous species dominate; 
OR Russian olive {Elaeagnusangustifolia) and/or salt cedar {Tamarix chinensis) 
have at least 5 % cover on site.
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HEALTH ASSESSMENT SCORES FOR POLYGONS 2 & 3
Rating Percent Range Descriptive Category
80% - 100% Healthy (Proper Functioning Condition)
60% - 79% Healthy, but with Problems (Functional at Risk)
< 60% Unhealthy (Nonfunctional)
POLYGON 2 POLYGON 3
Criteria# Actual Score Possible Score Actual Score Possible Score
1. 4 6 * *
2. 6 6 2 6
3. 6 6 6 6
4. 6 6 4 6
5. 6 6 0 6
6. 3 3 2 3
7. 6 6 2 6
8. 3 3 0 3
9. 3 3 * *
10. 6 « 0 8
49 53 16 44
Healthy Unhealthy
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Appendix C
Montana Department of Fish, Wildlife, and Parks
List of Lawrence Park Bird Species
cerdV CNAME SPPCODE OBSERVED B
1 Pftd'bfllcd Grebe PSGR X
2 Eered Grebe EAGR X
3 Americem Bittern ANSI X
4 Greet Blue Heron GBHE X
5 Cenede Gooee CAGO X
6 Wood Duek WGOO X
7 Green-winged Tool GWTE X
8 Net lord MALL X
9 Northern Pintail NOPI X
10 Blue-winged Teal BWTE X
11 Cinnamon Teal CITE X
12 Northern Shoveler NOSH X
13 Gadwall 6ADW X
14 American Wigeon ANWI X
15 Ring-necked Duek RHDU X
16 Leeaer Scaup LESC X
17 Conmon Goldeneye COGO X
18 Barrow's Goldeneye BAGO X
19 Buffteheed BUFF X
20 Hooded Merganser HOME X
21 Common Merganser COME X
22 Osprey OSPR X
23 Bald Eagle BAEA X
24 Northern Harrier NONA X
25 Sharp-shinned Hawk SSHA X
26 Cooper's Hawk COHA X
27 Northern Goshawk NOGO X
28 Red-tailed Hawk RTHA X
29 American Kestrel AMKE X
30 Merlin MERL X
31 Ring-necked Pheasant RHPH X
32 Ruffed Grouse RUGR X
33 WiId Turkey WITU X
34 Sore SORA X
35 American Coot AMCO X
36 Killdeer KILL X
37 Solitary Sandpiper SOSA X
38 Spotted San^iper SPSA X
39 C— ion Snipe COSH X
40 Ring-billed Gull RBGU X
41 California Gull CAGU X
42 Herring Gull HEGU X
43 Rock Dove ROOO X
44 Mourning Dove MODO X
45 Western Screech-owl WSOW X
46 Great Homed Owl GHOW X
47 Northern Pygmy-owl NPOW X
48 Barred Owl BAOW X
49 Long-eared Owl LEOW X
50 Northern Saw-whet Owl NSWO X
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Appendix C
Montana Department of Fish, Wildlife, and Parks
List of Lawrence Park Bird Species
Record# CNANE SPPCODE OBSERVED EX
51 Coemon Nighthawk CON! X
52 Black Swift BLSW X
53 Vaux'a Swift VASW X
54 Black-chimad Muamingbird BCHU X
55 Calliope Nunningbird CAHU X
56 Rufoua Nunaingbird RUHU X
57 Belted Kingfiaher BEKI X
58 Lewis' Woodpecker LEWD X
59 Red-naped Sapeueker RNSA X
60 Downy Woodpecker DOWO X
61 Hairy Woodpecker HAWO X
62 Northern Flicker NOFL X
63 Pileated Woodpecker PIWO X
64 Olive-sided Flycatcher OSFL X
65 Western Wood-pewee UUPE X
66 Willow Flycatcher WIFL X
67 Leest Flycatcher LEFL X
68 Hansond's Flycatcher HAFL X
69 Duaky Flycatcher DUFL X
70 CordiIleran Flycatcher COFL X
71 Western Kingbird WEKI X
72 Eastern Kingbird EAKI X X
73 Tree Swallow TRSW X
74 Violet-green Swallow VGSU X
75 Northern Rough-winged Swallow NRWS X
76 Bank Swallow BANS X
77 Cliff Swallow CLSW X
78 Bam Swallow BARS X
79 Stellar*a Jay STJA X
80 Blue Jay BLJA X
81 Clark's Nutcracker CLNU X
82 Black-billed Magpie BBMA X
83 American Crow AMCR X
84 Common Raven CORA X
85 Black-capped Chickadee BCCN X
86 Mountain Chickadee MOCH X
87 Chestnut-becked Chickadee CBCH X
88 Red-breested Nuthatch RBNU X
89 White-breaatad Nuthatch WBNU X
90 Pygmy Nuthatch PYNU X
91 Brown Creeper BRCR X
92 House Wren NOWR X
95 Marsh Wren MAWR X
94 American Dipper AfOI X
95 Golden-crowned Kinglet GCKI X
96 R»Ay crowned Kinglet RCKI X
97 Western Bluebird WEBL X
98 Motfttain Bluebird MOBL X
99 Townaend's Solitaire TOGO X
100 Veery VEER X
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Appendix C
Montana Department of Fish, Wildlife, and Parks
List of Lawrence Park Bird Species
Record# CNAME SPPCODE OBSERVED E]
101 Swaineon't Thrush SWTN X
102 Hermit Thrush NETN X
103 Amriesn Robin AMRO X
104 Varied Thrush VATN X
105 Gray Catbird GRCA X
106 American Pipit AMPl X
107 Bohemian Uaxwing BOWA X
108 Cedar ttaxwing CEWA X
109 Northern Shrike NOSN X
110 European Starling EUST X
111 Solitary Vireo SOVI X
112 Warbling Vireo WAV! X
113 Red-eyed Vireo REVI X
114 Tennessee Warbler TEWA X
115 Orange-crowned Warbler OCWA X
116 Nashville Warbler NAUA X
117 Yellow Warbler YEWA X
118 Yellow-rumped Warbler YRUA X
119 Townaend's Warbler TCWA X
120 American Redstart AMRE X
121 Northern Waterthrush NONA X
122 NacGillivray's Warbler NGWA X
123 Coamon Yellowthroat COYE X
124 Wilson's Warbler WIUA X
125 Western Tanager WETA X
126 Black-headed Grosbeak BNGR X
127 Lazuli Bwting LA2B X
128 Spotted Towhee SPTO X
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Appendix C
Montana Department of Fish, Wildlife, and Parks
List of Lawrence Park Mammal, Reptile, and Amphibian Species
mammals (29 species) expected
White-tailed deer x
Beaver x
Raccoon x
Muskrat x
Red fox X
Striped skunk x
Mink X
Long-tailed weasel x
Short-tailed weasel x
River otter x
Red (pine) squirrel x
Northern flying squirrel x
Bushy-tailed wood rat x
Deer mouse x
Meadow vole x
Long-tiailed vole x
Western jumping mouse x
Masked shrew x
Vagrant shrew x
Montane shrew x
Water shrew x
Pygmy shrew x
Yuma nyotis (bat) x
Little brown nyotis x
Long-eared nyotis x
Silver-haired bat x
Northern pocket gopher x
House mouse x
Coyote X
REPTHÆS (5 species)
Painted turtle x
Racer x
Bullsnake x
Conmon garter snake x
Western garter snake x
♦
AMPHIBIANS (5 species)
Long-tailed salamander x
Boreal (western) toad x
Pacific treefrog x
Spotted frog x
Leopard frog x
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Appendix D
Glossary of Terms
AllaTinm. An accumulation of sediments deposited by streams or rivers.
Browse, Shrubby and woody forage consumed by wildlife.
Canopy coverage. The percentage of ground covered by the gross outline of an 
individual plant's foliage; or collectively covered by all individuals of a species within a 
stand or a sample plot.
Climax commonlty. The final or steady state self-perpetuating plant community which 
is in dynamic equilibrium with its environment.
Community type. An aggregation of all plant communities distinguished by floristic and 
structural similarities in both overstory and undergrowth.
Depauparate. Falling short of natural growth or size; not demonstrating the vegetative 
potential of a site.
t
Drained. A condition in which ground or surface water has been removed by aitificial 
means.
Emergent plant. A rooted herbaceous plant species that has parts extending above  ̂
water surface.
Forbi A herbaceous plant* usually broadleaved* that is not a graminoid.
Graminoid. Grass or grass-like plant.
Habitat type. The land area that supports* or has the potential to support, the same 
primary climax vegetation.
Herbaceous. Graminoids and forbs; nonwoody vegetation.
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Hummocking. A partially natural, micro-topographic relief caused by a combination of 
frost heaving, vegetative influences, and large animal trampling. It is characterized by 
raised pedicels of vegetated soil, one half to two feet above the surrounding ground.
Hydric so il. A soil that is saturated, flooded, or ponded long enough during the 
growing season to develop anaerobic conditions in the upper layer of the soil profile.
Hydrology. The science of the properties, distribution, and movement of water.
Hydrophytic vegetation. Plant life growing in water or on a substrate that is at least 
potentially deficient in oxygen as a result of excessive water content.
Lentic wetlands. Wetlands that occur in basins and lack a defined channel and 
fioodplain.
Lotie wetlands. Wetlands associated with running water systems.
Marsh. A frequently or perennially inundated wetland often developing in shallow ponds, 
depressions, and river margins.
Oxbow. A meander channel of a stream or rivçr that is formed during flood stage.
Palustrine. Any non-tidal wetland of a class dominated by trees, shrubs, persistent 
emergents, or emergent mosses or lichens.
Pugging. The tracks of large animals left in mud with the consistency to hold its shape. 
Upon diying, pugged areas will have a honeycomb appearance.
Riparian ecosystem . The ecosystem located between aquatic and tenestrial 
environments.
Serai. Non-climax vegetation; vegetation that has not attained a steady state with its 
environment; current populations of some species are being replaced by other species as 
succession progresses.
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Succession. The change or sequence of plant, animal, and microbial communities that 
successively occupy an are over a period of time.
Wetland. Areas that under normal conditions have hydrophytic vegetation, hydric soils, 
and wetland hydrology.
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Maps of Lawrence Park Mitigation Site
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